Structural adaptation of intercalated cells in rat renal cortex to acute metabolic acidosis and alkalosis.
The structural responses of cells in the distal convoluted, connecting, and collecting tubule to acute acid/base changes were investigated by electron microscopy. Acute metabolic acidosis was induced by administration of ammonium chloride, and acute metabolic alkalosis by potassium or sodium bicarbonate. Morphometric analyses were performed on micrographs of randomly selected distal nephron cells. No structural responses were found in distal convoluted tubule cells, connecting tubule cells, or principal cells but prominent changes were observed in intercalated cells (I cells). Thus, the surface density of the luminal membrane in I cells was significantly higher in acidotic animals and lower in KHCO3 alkalotic animals than in controls. On the contrary, the surface density of the membrane that bounds apical vesicles was higher in KHCO3 alkalotic and lower in acidotic animals than in controls. These results suggest that the luminal membrane is internalized during alkalosis and that the membrane that bounds apical vesicles is transferred to the luminal membrane during acidosis. Since a proton translocating ATPase may be present in the luminal membrane the observations are consistent with the possibility that cortical I cells participate in the maintenance of acid/base homeostasis.